The effects of airway pressure and inspiratory time on bacterial translocation.
Mechanical ventilation with high peak inspiratory pressure (PIP) induces lung injury and bacterial translocation from the lung into the systemic circulation. We investigated the effects of increased inspiratory time on translocation of intratracheally inoculated bacteria during mechanical ventilation with and without extrinsic positive end-expiratory pressure (PEEP). Rats were ventilated in pressure-controlled mode with 14 cm H2O PIP, 0 cm H2O PEEP, I:E ratio 1/2, and Fio2 1.0. Subsequently, 0.5 mL of 10(5) cfu/mL Pseudomonas aeruginosa was inoculated through tracheostomy and rats were randomly assigned to six groups; two low-pressure groups (LP)1/2, 14 cm H2O PIP, 0 cm H2O PEEP, I:E = 1/2, and LP2/1 14 cm H2O PIP, 0 cm H2O PEEP, I:E = 2/1; two high-pressure groups (HP)1/2, 30 cm H2O PIP, 0 cm H2O PEEP, I:E = 1/2, and HP2/1, 30 cm H2O PIP, 0 cm H2O PEEP, I:E = 2/1; two HP PEEP groups (HPP)1/2, 30 cm H2O PIP, 10 cm H2O PEEP, I:E = 1/2, and HPP2/1, 30 cm H2O PIP, 10 cm H2O PEEP, I:E = 2/1. Blood cultures were obtained every 30 min. The rats were killed and their lungs were processed. When compared with baseline values, Pao2 decreased in the LP1/2, LP2/1, HP1/2, and HP2/1 groups at the last time point, but the decline in Pao2 reached statistical significance in only the HP1/2 group. The bacterial translocation rate was greater in group HPP2/1 than group HPP1/2 (P = 0.01). We found that high PIP, with or without prolonged inspiratory time, increased the rate of bacterial dissemination. PEEP prevented bacterial translocation in the high PIP group. However, the protective effect of PEEP was lost when inspiratory time was prolonged.